.OxVr.l^S. us /UK: . 

COUHTRY .jLdL^ 



^12) as M ^ « (A) 



ififM¥8 -292498 



(SDInta* 
G 0 3 B 21/62 
C0 3H 1/22 



F 1 

G 0 3 B 21/62 
G 0 3 H 1/22 



•M:* wi*m<om4 ol (± 3 jo 





ttOI^T- 93950 




000000044 










(22)tl«B 


q»j8 7*^(1895) 4 ^19 a 




















m(;iiiiM«sitr#4EJiiK990^>rn6o»« 














(74)ftSiX 




Jap. Pat. 


OPI No. 8-292498 (U-5-96) 






Jap. Pat. 


Appln. No. 7-93950 (4-19-95) 






Applicant: 


ASAHI GLASS CO LTD 







(54) mma^mm 



(57) 

jMrfi 0!)'>^^ k'^sasirssui^T- l/ c sinti 




20 



my 27 ' 98 23:09 



81335978270 PfiGE . 40 



m 

t * a i/- 9 A t /»<«iie«jS#«<B /»»'3r«)ilicE*tiT 

B. 

[00 0 1] 

[000 2] 

«>^)*vci.^«. 4 0'f v^JiUi©><:iBB<^)a^R» 

/)^B»T*a. -tofe*!). /J^a^<3!)CRT<»a[aa*^i•?• 

(00 0 31 fefcX, 3Wffi*':*«v'®-e. «»»03% 
[0004J aM»^i''J->'!>"5ll5^»;S**A 

[0005] 

[9S«d^»8^Lj:^2:r«sm] ^mtsoisnit. mm 

[0006] 

« ^ K a ;h.T I > « r k « m i: -r « Bill^ S It & 




49M76-2 9 24 9 8 



2 

[00 0 7] WTU. aaBlCJi-^>'^T*«8a5:»iatCjft 
[0 0 0 8] taitt. ««a^icfe'(:t«ii«t«^fia<D- 

d3'i:f!y6«^#a2ita<ftiiH(i«is-r<E>%<(o-e»&. c: 

Ott. %)tefln%#a2A«<3)|-t^i3«\&y6A^l^^i93« 

10 ^ur^oif^Ai nfiatran. ssfati'caaaiAi' 

«3. *Oir7Al. 2Jaffi!Xi7iJ->4fc>itll:^t5)tC 
[0009] *Qi'"9Z.llt. fiJiS^*air7^.T* 

ij izi? LTtti£aia:u:«s*raii:*'-ce-6. 

20 [0 0 10] 0211. *o^5A«>Bjl6:Aj£fc5T-r. * 
Sfc, ai$UvXj:ltHu2i:MiE«IB«:4«-3/tl/ 

yxmn^^x^^^^. afttc. i«>}ftl^^>XJ.;^^1•^c 
jjUfe^Stur. iii2o)*aif5/.iffli.^*,rt«,T-« 

Q 7 fefJ^vW-r r 1 1» "P * « . 

[0011] *air5Afl5@»rX'<i; 

40 Hf£i>;tia</7AimmicSiti'^tyitX^^i''^b. 1«C 

[00 12] 7tiair3Aa)$inEBUHwmnmri>t* 

it«5*#«(Z)«»«fe» "9 j(i«U*WBai*r*f < r fc It 
[0 0 13] 9Sy6anT^ttCffiv>e>4\«y£ii^U-Cit. 

H>iiev^iRttav«;>^ji%a;n-s>/)\ cmicussan 



my 27 '98 23:18 



81335978270 PPCH.41 



(1) 



WMif 8 - 2 9 24 9 8 



[0 0 14] iSWT-li. *Dif5Ai:tr&«S*o 

[00 161 HicoAiic. nitSK^^aziitTam 

[0 0 171 -tt-C. »»U>X»ft<«.roA«ft«'>5 0 

mil 



ffl 5 7 - i: U -C AffiW^ * @ S l^Ja^'f' « * * ° ^ ^ t 
(011 *W«^ci3it6«ifitft»ani««^«"<^-*' 

2 : 
3 

4 : :^i";-> 

20 6 : 1/— tf-3t3K 
7 : b 
a : 

9 : ttliA 

10: i7- 



la 31 






MftY 27 '98 23:10 



81335978270 PAGE. 42 



JP 8-292498/RCA 88702 PCT/DPF (MPM) /No • 4428 

(19) Office of Patents, Government of Japan (JP) 

(12) Kokai PAtent Koho (Publication) (A) 

(11) Patent Application Kokai (Laid Open) No. Toku Kai Hei 8-292498 

(43) Kokai Date: November 5, 1996 

(51) Int. Cl.^ G 03 B 21/62, G 03 H 1/22 
Discrimination Code: 
Intra-office Coordination No. 
Fl. Technology disclosure location 
G 03 B 21/62, G 03 H 1/22 

Request for Examination: Not filed as yet. 
No. of Claims: Four OL 
(Total No. of Pages - Three) 

(21) Application No. Toky Kai Hei 7-93950 

(22) Date of Application: April 19, 1995 

(71) Applicant: 000000044 Asahi Garasu Kabushiki Kaisha, (Asahi Glass 
Company, Limited), 1-2, Marunouchi 2- c home, Chiyoda Ku, Tokyo 

(72) Inventor: Yoshinobu Takano, c/o Asahi Garasu Kabushiki Kaisha, 
Central Research Laboratory, 1150 Hanezawa Cho, Kanagawa Ku, 
Yokohama Shi, K cCagawa Ken 

(74) Agent: Kenji Izumina, patent attorney 

(54) (Title of Invention) Video Display Device 
(57) (Summary) 
(Purpose) 

To acquire a video display device for the television receivers of 
the large-screen back projection type with small depth. 
(Constitution) 

A video display device in which the beam from a light-emitting display 



means 2 that generates the video information as a beam is applied 
to a hologram 1 through a projection means 3 .and diffracted to 
be applied to the screen 4 of the transmission type. 
(Insert the drawing on p. (1).) 

(Scope of Claims for Patent) 
(Claim 1) 

A video display device comprising a light-emitting display means 
for the generation of light containing the video information and 
a screen of the transmission type where the said light is applied^ 
characterized in that a projection means and a hologram are 
arranged in this order from the side of the light-emitting display 
means between the said light-emitting display means and the screen 
of the transmission type. 
(Claim 2) 

A video display device as described in Claim 1, characterized 
in that the said hologram is a hologram-laminate prepared by lami- 
nating a plurality of holograms with different diffraction wave- 
lengths, 

(Claim 3) 

A video display device as described either in Claim 1 or Claim 
2f characterized in that the said projection means is for the 
purpose of cancelling the aberration of the said hologram. 

(Claim 4) 

A video display device as described in either one of the 
Claims 1 through 3, characterized in that the shape of the image 
of the said light-emitting display means is deformed beforehand so 
as to cancel the image distortion of the said hologram. 

(Detailed Explanation of the Invention) 

(0001) 

(Field of Industrial Utilization) 

This invention relates to a device for projecting an image to 
a screen of the transmission type from behind such as the television 



receiver of the back projection type, thereby displaying 
the image that has been transmitted. 
(0002) 

(Technology According to Prior Art) 

The re has been a mounting demand for the television 
receiver with a large display screen. In the case of the 
display device with a large screen of more than 4 0 inches, 
in particular, it is difficult to build the CRT of more 
than 40 inches in size. Because of this, the television 
receivers of the back projection type whereby an image of 
the small-sized GRl? or the liquid crystal display element 
is projected from behind to a screen of the transmission 
type by using an expansion projection lens, thereby disp- 
laying the image that has been transmitted has been pro- 
posed. 

(0003) 

However, the length of the light passage of the pro- 
jection system also becomes longer as the display screen 
becomes larger. Because of this, the light passage has 
been bent by using an ordinary plane mirror for the pur- 
pose of reducing the size of the receiver as a whole. 

(0004) 

In addition, there is a need to project light perpen- 
dicularly to the screen in order to disperse the light 
at high efficiency from the screen of the transmission 
type to the front. According to the method of prior art, 
it has not been possible to reduce the depth substantially 
as it has been necessary to place the mirror of a large 
size in a comparatively lying position, as is shown in 
Figure 3. 

(0005) 



(Problem to be Solved by the Invention) 
The. purpose of this invention lies in solving the 
shortcomings of the conventional techndlogy as described 
above and, at the same time, offering a new video display 
device of the back projection type that has not been 
known in the past. 

(0006) 

(Means for Solving the Problem) 

This invention has been culminated in view of the 
aforementioned problem. It comprises a light-emitting 
display means that generates beams that contain- video 
information and a screen of the transmission type, charac 
terized in that a projection means and a hologram are 
arranged in this order from the side of the light-emit- 
ting display means between the ^aid lightf^generating 
display means and the screen of the transmission type. 

(0007) 

This invention will be explained below in detail by 
referring to the attached drawings. 
(0008) 

Figure 1 is a rough cross section showing an example 
of the video display device according to this invention. 
The CRT or such other light-emitting display means 2 as 
the liquid crystal display element generates video in- 
formation. This video information is projected to the 
hologram 1 through a projection means 3 composed of a pro 
jection lens. 

The video display device 20 is composed of a light- 
emitting display means 2, a projection means 3, a holo- 
gram 1, and a screen of the transmission type 4 in this 
order in the direction of the optical axis so that the 



light that has been generated from the light-generating 
display means 2 may be projected to the hologran 1 ; . - 
through a projection means 3, diffracted and applied to 
the screen of the transmission type 4. 
(0009) 

The hologram 1 is a hologram of the reflection type, 
capable of reflecting the incident light in the direc- 
tion of non-regular reflection. Even if same may be 
arranged in a stand-up angle as is shown in the drawing, 
it becomes possible to apply the light almost perpendi- 
cularly to the screen 4 . As a result of such application, 
it becomes possible to reduce the depth of the video 
display device by the stand-up portion of the hoi ogram 
1. 

(0010) 

Figure 2 shows a method for the exposure of the holo- 
gram. Laser beams 6 and 7 are applied to -Bie hologram 
photosensitive material 5. If the curvature radii of the 
wave surfaces of both beams are made approximately the 
same, a hologram without the lens function can be pre- 
pared. 

The beams may be made into parallel beams. Unless 
the lens function is to "be ^ given, it is only necessary 
to use the beams whose wave surface curvature radii are 
different from each other. Because of such a lens func- 
tion, the hologram is made to possess magnification, with 
a result that the size of the display device itself can 
further be reduced. 

Since, even in the case of a hologram having no lens 
function, astigmatism is generated somewhat provided that 



the reflection is made irregular, the -said projec- 
tion lens may be given the function of correcting same. 
For such a purpose, a Tohrig surface, a cylindrical 
surface, etc may be used at a part of the projection lens. 
Moreoveqr, a lens having a corrective function may be used 
independently of the projection lens. 

In addition, a second hologram may be used as a 
projection means in addition to the said projection lens. 
In such a case, it becomes possible to cancel the color 
aberration of the hologram which is essential to this 
invention, 

(0011) 

Since the half-value width of the diffraction spectrum 
of the hologram is normally narrow, a plurality of holog- 
rams with different diffraction wave-lengths may be over- 
lapped. Otherwise, one single hologram photosensitive 
material can be multiplex-exposed. 

(0012) 

Since the image is distorted into a trapezoidal shape 
when the irregular reflection characteristics of the 
hologram are utilized, it is desirable to deform the 
shiape of the image of the light-emitting display means 
beforehand. 

(0013); 

As the light source that can be used for the light- 
generating display means, a cold cathode ray tube or a : - - 
hot cathode ray tube, etc. can be mentioned. However, 
the same is not to be limited to these, and various 
other light sources may be used. It is desirable to use 
a ligh t source having the wave-length characteristics in 
the shape of bright lines to control the color aberrations 



0 



that are generated by the hologram. In addition, light like 
bright lines can be generated by arranging a narrow-band 
wave-length filters at the front of a halogen lamp, etc. 
(0014) 

In the above example, a hologram of the reflection 
type was used. In this connection, it is also possible 
to use a hologram of the transmission type suitably in 
due consideration of the arrangement of the light-emitting 
display means and the screen of the transmission type, etc. 
and the size of the device as a whole , etc. 

(0015) 

(Example) 

An example of this invention will be explained below. 
(0016) A projection lens system has been arranged 
at the front of the beam-emitting display means 2 by 
using the CRT of high luminance as a beam-emitting dis- 
play means 2 so that the video information that is gene- 
rated therefrom may be applied to the hologram 1 through 
the projection lens system. 

The hologram 1 was prepared by exposing a holog-ram 
photosensitive material with two parallel beams, with 
exposure being carried out in such a way that the inci- 
dent angle 8 may become 50 degrees and the angle of 
exit (reflection diffraction angle) 9 may become 30 deg- 
rees. 

(0017) 

In addition, the hologram 1 was arranged between 
the screen 4 of the tran snission type and the projec- 
tion lens system so that the exit angle of reflection 
diffraction toward the screen 4 of the transmission type 



made of frosted glass may become 30 degrees. 

Moreover, the shape of the image that is generated 
from the CRT was inversely distorted beforehand so as to 
cancel the distortion of the trapezoidal shape at the 
hologram. As a result of this, it was possible to observe 
a clear image with little distrotion. 

(0018) 

(Effect of the Invention) 

Since a hologram capable of freely setting both 
the incident and exit angles as the mirrors for the fold 
back of the projection optical system is employed in this 
invention, the degree of freedom surrounding the arrange- 
ment of the mirrors increases and it has been possible 
to obtain a video display device of the television 
receivers of the large-screen and back projection type, 
with a small depth. 

(Concise Explanation of the DRawings) 

(Figure 1) 

This is a rough cross section showing an example of 
the video display device of the back projection type accor- 
ding to "this invention. 

(Figure 2) 

This is a rought cross section showing an example : 
of the exposure method for the hologram according to 
this invention. 

(Figure 3) 

This is a rought cross section showing an example of the 
video display device of the back projection type according 
to prior art. 

(Explanation of the Codes)) 

1 : Hologram 

2: Light-emitting display means 



3: Projection means 
4 : Screen 

5: Hologram ph<btosensitive material 

6 : Laser beam 

7: Laser beam 

8; Incident ahgl^ 

9; Exit angle 

10; Mirror 

(Insert Figures 1^ 2 and 3 on p. (3) 



